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The purpose of this research was to analyze the morphology and physico-
chemical components of several Vietnamese garlic (Allium sativum) bulbs.
Particularly, we collected four specific garlic bulb samples in Ly Son
Island (Quang Ngai province), Kinh Mon (Hai Duong province), Ninh Hai
(Ninh Thuan province), and Van Ninh (Khanh Hoa province). A total of
five descriptors of whole garlic, including the weight, segment amount,
height, diameter and the diameter of the root, and five characteristics of
garlic segment, including the weight of garlic segment, the height of garlic
segment, the diameter of garlic segment, the length of the outer border, and
the length of the inner border, have been calculated. Physicochemical
properties, including humidity, total ash, acid-insoluble ash, volatile
organic sulfur compounds, water-soluble compounds, allicin, total
polyphenol, and salt, were analyzed in the garlic samples. Interestingly, the
allicin contents in Ly Son, Khanh Hoa, Ninh Thuan, and Hai Duong garlic
samples were 96.82, 106.98, 165.34, and 411.61 mg/kg, respectively. The
micronutrient contents, like potassium, magnesium, manganese, boron,
molybdenum, and zinc, were estimated in the garlic samples. Our study
could provide solid data for the characterization of specific descriptors of
four Vietnamese garlic cultivars.
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Muc tiéu caa nghién ctiru nham phan tich mirc do da dang vé hinh théi va
thanh phan ly hoa caa cac mau cu toi (Allium sativum) dic trung & Viét
Nam. Theo d6, cic mau ci toi tai bon dia phuong, bao gdm dao Ly Son
(tinh Quang Ngai), huyén Kinh Mon (tinh Hai Duong), huyén Ninh Hai
(tinh Ninh Thuan) va huyén Van Ninh (tinh Khanh Hoa) duoc thu thap dé
phan tich. Cu thé, nam dic diém hinh théi caa ca toi, bao gdom trong luong
cu, sb luong tép/ci, chiéu cao cu, duong kinh ca va dudng kinh gbc ci va
nim dic diém cua tép toi, bao gom trong lwong tép, chidu cao tép, duong
kinh tép, kich thuéc canh ngoai va kich thudc canh trong dugc phén tich.
Cac thanh phan Iy hda, bao gém d6 am, tro tong sd, tro khdng tan trong
axit, cac hop chit luu huynh hitu co bay hoi, chat chiét tan trong nudc
lanh, allicin, polyphenol téng s6 va mubi dwgc xac dinh trong mau ca toi.
Ham Iuong allicin trong mau cu toi Ly Son, Khanh Hoa, Ninh Thuan va
Hai Duong lan luot dat 96,82; 106,98; 165,34 va 411,61 mg/kg. Ham
luong cia cac nguyén tb khoang va vi lugng, bao gém kali, magié,
mangan, boron, molypden va kém da duoc phan tich trong mau ca toi. Két
qua ciia nghién ctru di dua ra nhitng dan liéu quan trong vé dac tinh dac
trung ctia bbn gidng toi cia Viet Nam.
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1. Giéi thiéu

Toi (Allium sativum) 1a mot trong nhiing loai cay gia vi chiém mat vi tri quan trong trong
nghién ctru dinh dudng va dugc hoc [1], [2]. Toi c6 gia tri su dung cao, dong thoi thuoc nhom
cay gia vi cé gia tri xuat khau cao, bén canh hé tiéu (Piper nigrum) va 6t (Capsicum spp.) tai Viét
Nam. Mot s6 nghién ctru da 1am sang to V& vai tro ciia mot sb hop chat trao doi thir cap chira luu
huynh, dién hinh nhu allicin, alliin, ajoen va vinyldithiin trong chdng ung thu, chdng 6xy hoa, tri
dai thao duong, bao vé than, chéng xo vira dong mach, khang khuan, khang nam va ha huyét ap
[1], [3], [4]. Do do, phan tich va so sanh v¢ dac dlem tinh chét va thanh phan hop chat tir cac
Mau ¢ toi co the gitip danh gia chat lwong cua gidng, tir d6 dua ra giai phap phat trién doi tuong
nay tai cac dia phuong [5].

Hién nay, t6i duoc khuyén céo trong trong diéu kién dét cat pha hoac thit nhe, toi x6p, ua
niang, khong chiu ngap tng. Trong d6, dién tich toi chi yéu tai mot s tinh, dién hinh nhu Ninh
Thuan, Quang Ngai, Hai Duong, Vinh Phiic, Bic Ninh, Lam Dong va Bic Giang. Toi va tép toi
da tré thanh céc san pham chi lyc cho mét sé dia phuong [6], [7]. Vidy, san pham toi Kinh Mén
(tinh Hai Duong) duoc trong trén dat phli sa mau m& va thd nhudng thich hop nén cho cu to
chic, phat trién day cu va c6 huong vi thom cay manh. Toi Phan Rang (tinh Ninh Thuan) khong
to, vo trang, nhiéu tép, ¢ vi cay va thom nong, phi hop véi diéu kién khi hau ning, gié va nén
thd nhudng dat cat pha ¢ huyén Ninh Hai, huyén Thuan Bac va thanh phd Phan Rang. Gan day,
toi Ly Son, chu yeu trong tai xa An Vinh, An Hai va An Binh, 1a mét trong nhiing san pham c6
gia tri thuong pham cao va mang lai nhiéu tac dung duoc ly tét. Hién nay, cac san pham toi nay
duogc giao dich tran lan trén thi truong, do d6 khong tranh khoi sy tra tron gay thiét hai vé hinh
anh cua dia phuong [6], [7].

Nghién ciu nay duoc thyc hién nham bao ton ngudn gen giéng toi dic trung ¢ Viét Nam.
Theo d6, nghién ctru da phan tich su da dang vé hinh thai va tinh chat ciia cac mau toi dic trung.
Cu thé, mau toi thu thap tai cac dia phuong dugc sir dung dé khai thac cac dic diém hinh thai dic
trung ctia Cti Va tép toi. Thanh phan Iy hoa, allicin va ham lugng cac nguyén t6 khoang dwoc danh
gia trong mau cu toi. Két qua cia nghién cau nay co thé gilp phét trién cac giong toi moi dé dap
rng nhu cau cua nguoi tiéu dung vé hinh thac, mai vi va cac dac tinh khac cua toi.

2. Vit ligu va phwong phap nghién ctru
2.1. Vat ligu nghién cizu

Nghién ctru nay da str dung mau ci toi thu thap tai bon dia phuong, bao gdm déo Ly Son (tinh
Quang Ngai), huyén Kinh Mon (tinh Hai Duong), huyén Ninh Hai (tinh Ninh Thuan), huyén Van
Ninh (tinh Khanh Hoa).

2.2. Phwong phap nghién cizu

- Phuong phap thu thap mau cu toi: Phuong phép lay mau, bao quan mau cu toi tuan thu quy
trinh ky thuat quy dinh & TCVN 4889:1989 vé Gia vi - Lay mau [8]. Cac mau cu téi dugc thu
thap tai bon dia phuong theo phuong phap truyén thong dé dam bao d6 tin ciy va tinh dai dién
ctia phép thong ké. Theo d6, tong s 3000 mau cu toi va 700 mau tép toi, thu thap tai it nhat 60 vi
tri tai bon dja phuong da duoc lya chon dé thdng ké vé diac diém hinh thai, cam quan va tinh chat
ly hoa. Tai cac vi tri ldy mau, bién ban ldy mau co ghi day da thong tin vé vi tri 1dy mau, kém
theo toa do dia Iy dugc dinh vi bang thiét bi GPS cam tay.

- Phuong phap danh gia dic diém hinh thai mau cu toi: Phuong phap mé ta hinh thai hoc thyuc
vat duoc st dung dé do dém, mo ta cac dic diém vé hinh thai cua cu toi theo ghi nhan trong
nghién ciru trudce day [6], [7]. Cu thé, ‘nam chi tiéu lién quan dén hinh thai cu toi, bao gém trong
lugng cu (g): str dung can phan tich; s6 luong tép/cu (tép); chiéu cao ca (mm): do tir diém ha thap
nhét cua cu dén diém mat dinh cao nhét cua cu; duong kinh ¢t (mm): do tai thiét dien mat cat
ngang 16n nhat, di xuyén tam cu theo chiéu cho s6 do 16n nhat va bé nhat; duong kinh vong goc
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(mm): do dudng kinh vong gdc trung binh ciia hai 6 do theo chiéu cho s6 do 16n nhét va bé nhat
[6], [7]. Tuong ty, ndm chi tiéu lién quan dén hinh thai tep t6i, bao gom trong luong tép (g);
chiéu cao tép (mm): do tir diém gbc dén diém két thic cua phan thit tép; duong kinh tép (mm): do
duong kinh tép & mat cat ngang 16n nhat (theo chiéu tir ngoai vao trong twong Gng su Sip xép
hudng tdm cua tép trong cu); kich thudc canh ngoai (mm) va kich thudc canh trong (mm) dugc
phén tich [6], [7].

- Phuong phap phan tich cac chi tiéu vat ly va hda hoc ctia mau cu toi: Cac chi tiéu phan tich
dugc danh gia dya theo huéng dan trong cac Tiéu chuan Viét Nam [9]-[15]. Theo dé, chi tiéu do
am (tinh theo % khdi luong) duoc thir nghiém theo Tiéu chuan Viét Nam TCVN 7040:2002 vé
Gia vi - Xac dinh d6 am - Phuong phap chung cét 16i cudn [9]; chi tiéu tro tong s (tinh theo %
khéi luong chat kho) duoc thir nghiém theo Tiéu chuan Viét Nam TCVN 7038:2002 vé Gia vi -
Xac dinh tro tong s6 [10]. Phan tich chi tiéu ham lugng tro khéng tan trong axit (tinh theo % khdi
lugng chat kho) duoc thir nghiém theo Tiéu chuan Viét Nam TCVN 5484:2002 vé Gia vi - X4c
dinh tro khéng tan trong axit [11]. Chi tiéu ham luong cac hop chat luu huynh hiru co bay hoi
(tinh theo % khéi luong chit kho) dugc thir nghiém theo Tiéu chuan Viét Nam TCVN 9678:2013
vé Toi khd - Xac dinh cac hop chét luu huynh hiru co dé bay hoi [12]. Chi tiéu ham lugng chat
chiét tan trong nudc lanh (tinh theo % khdi lwong chat khé) duoc thir nghiém theo Tiéu chuan
Viét Nam TCVN 5485:1991 vé Gia vi - Xac dinh chat chiét tan trong nudc lanh [14]. Phan tich
chi tiéu ham lugng polyphenol tong s6 trong cu toi (tinh theo % khéi lugng chat kho) duoc thir
nghiém theo Tiéu chuan Viét Nam TCVN 9745-1:2013 vé Ché - Xac dinh céc chat dac trung cia
ché xanh va ché den - Phan 1 - Ham luong polyphenol téng So trong che - Phuong phap do mau
dung thubc thir Folin-Ciocalteu [15]. Chi tiéu ham lugng mudi trong cu téi duoc xac dinh theo
Tiéu chuan Viét Nam TCVN 4591:1988 vé D6 hop - Phuong phap xac dinh ham luong mubi an
(Natri clorua) [13]. Phan tich chi tiéu ham lugng allicin trong cii toi duge xac dinh bang phuong
phap Sic ky long hiéu nang cao dya theo cong bo trong nghién ctru trude day [16].

- Phuong phdp phan tich ham luong cac chat khoang va vi lwong cia mau cu téi: Ham luong
cua cac nguyen t6 trong mau cu toi duge dinh lwong dua vao md ta trong nghién ciru trudce day
[4]. Cu thé, ham luong kali (K) va molypden (Mo) dugc danh gia theo phuong phép do phd hap
thu nguyén tir sau khi tro héa khd theo tiéu chuan Hiép hoi cac nha hda hoc phan tich chinh thng
AOAC 974.14, trong khi ham lugng cua magié (Mg), boron (B) va kém (Zn) dugc phén tich theo
Tiéu chuan Hiép hoi cac nha hoa hoc phan tich chinh théng AOAC 999.11. Ham luong cua
mangan (Mn) duoc phén tich theo tiéu chuan Hiép hoi cac nha hoa hoc phan tich chinh théng
AOAC 974.14.

3. Két qua va ban luan
3.1. M0 td ddc diém hinh thdi va ddnh gid cam quan ciia cAC mau cii toi

Dé md ta dic diém hinh thai caa cdc mau toi, nghién ctru da tién hanh thu mau dinh danh va
mAu cu toi thuong pham trong & huyén dao Ly Son va san pham cuing loai trdng ¢ huyén Kinh
M@on (tinh Hai Duong), huyén Ninh Hai (tinh Ninh Thuan) va huyén Van Ninh (tinh Khanh Hoa).
Theo d6, ndm dic diém hinh théi cua cu toi, bao gdm trong lugng cu, sé tép/cu, chiéu cao cu,
duong kinh ca va duong kinh vong géc da duoc khao sét trén cac mau cu toi (Hinh 1, Hinh 2).
Trong luong ciia mau cu toi Ly Son dat 7,87 g, mau ca toi Khanh Hoa dat 11,51 g. Sb tép/cu cua
t6i Ly Son va toi Khanh Hoa c6 gid trj trung binh dat lan luot khoang 15,80 va 20,05 tép. Tiép
theo, chiéu cao va duong kinh cua cu toi Ly Son ¢6 gia tri lan luot dat 26,22 va 6,32 mm. Ca toi
Khanh Hoa c¢6 chiéu cao va duong kinh cud l6n hon, dat 29,51 va 29,33 mm. Puong kinh géc cu
t6i Ly Son dat khodng 7,88 mm, trong khi & mau ct téi Khanh Hoa dat 8,09 mm (Bang 1).
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Bang 1. Cdc ddc trung hinh thdi ciia CAC mau ci toi tai bon dia phwong ¢ Viét Nam

STT Céc chi tiéu Téi Ly Son Téi Khdnh Hoa  Téi Ninh Thuén Téi Hai Duong
1 TLC (g) 7,87+0,17 11,51 +0,34 13,28 + 0,42 19,92 + 0,57
2 TIC (tép) 15,80 + 0,42 20,05+ 0,63 22,44 +1,00 11,92 +0,31
3 CCC (mm) 26,22+ 0,17 29,51 +0,27 30,13+0,31 35,98 + 0,44
4 BKC (mm) 24,95+ 0,21 29,33+0,33 30,93+ 0,37 36,78 +0,44
5 DKVG (mm) 7,88 + 0,06 8,09 +0,16 9,62 +0,19 11,35+0,16
6 TLT (9) 0,59 £ 0,04 0,68 + 0,05 0,78 +0,07 1,71+ 0,06
7 CCT (mm) 20,15+0,6 22,48 +0,53 22,87 +0,64 24,05+0,72
8 DKT (mm) 6,32 £0,28 6,65+ 0,31 6,62 + 0,33 9,83 + 0,46
9 KTCN (mm) 6,61+ 0,31 7,21+0,43 6,37 £ 0,35 13,07 £ 0,66
10 KTCT (mm) 4,28 £0,22 5,80 + 0,36 4,88 +0,28 11,15+ 0,72

Ghi chd: STT: So thir twr, TLC: Trong heong cu, T/C: Tép/ci, CCC: Chiéu cao ci, PKC: Duong kinh ci,
DKVG: Puong kinh vong goc, TLT: Trong luwong tép, CCT: Chiéu cao tép, PKT: Buong kinh tép, KTCN:
Kich thuéc canh ngodi, KTCT: Kich thudc canh trong.

Phén tich céac chi tiéu hinh thai cia cac mau cu toi Ninh Thuan va ci téi Hai Duong duoc
minh hoa ¢ Bang 1. Trong lugng cu toi Ninh Thuan va toi Hai Duong dat 13,28 va 19,92 g. S6
luong tép/cu cua toi Ninh Thuan va toi Hai Duong dugc ghi nhan tir 22,44 va 11,92 tép. Gia tri
trung binh cua chi tiéu chiéu cao ca cua mau ca toi thu thap tai Ninh Thuan va Hai Duong dat
30,13 va 35,98 mm, trong khi duong kinh cu cta cu toi Ninh Thuan va Hai Duong dugc ghi nhan
dat 30,93 va 36,78 mm. Puong kinh gdc cu toi Ninh Thuan dat khoang 9,62 mm va duong kinh
gdc cu toi Hai Duong dat 11,35 mm.

Hinh 1. Hinh thai cua cac mau cu téi Ly Son, téi Khanh Hoa va téi Ninh Thugn

Tiép theo, nam ddc diém hinh thai cua tép toi, bao gdm trong lwong tép, chiéu cao tép, duong
kinh tép, kich thudc canh ngoai va kich thudc canh trong ciing da dwoc phan tich trén cac mau ci
t6i Ly Son, Khanh Hoa, Hai Duong va Ninh Thuan (Hinh 1). Két qua & Bang 1 cho thiy, trong
lwong tép toi Ly Son dat 0,59 g, trong khi gia tri trung binh cuaa chiéu cao va duong kinh tép toi
Ly Son lan luot dat 20,15 va 6,32 mm. Kich thudc canh ngoai va kich thudc canh trong cua tép
toi Ly Son duoc ghi nhan lan luot dat 6,61 va 4,28 mm. Phan tich dic diém hinh thai tép cua cu
t6i Khanh Hoa cho thiy, trong luogng tép dat 0,68 g, vai chiéu cao va duong kinh tép c6 gié tri lan
luot 1a 22,48 va 6,65 mm, vai kich thudc canh ngoai va canh trong dat 7,21 va 5,8 mm.

Phan tich mau tép toi Ninh Thuan va Hai Duong ciing dwoc thé hién ¢ Bang 1. Cu thé, trong
lugng tép ctia mau cu toi Ninh Thuan va Hai Duong c6 gia tri trung binh dat khoang 0,78 va 1,71
g. Chiéu cao tép va duong kinh tép cia mau cu téi Ninh Thuan dat khoang 22,87 va 6,62 mm,
trong khi gia tri trung binh cua chiéu cao tép va duong kinh tép cua mau cu toi Hai Duong dat
24,05 mm (khoang xac dinh tir 14 - 37 mm) va 9,83 mm (khoang xac dinh tir 4 - 22 mm). Trong
khi d6, kich thuéc canh ngoai va kich thudc canh trong cua tép tir mau cu toi Ninh Thuan dat
6,37 va 4,88 mm, mau ca téi Hai Duong dat tir 13,07 va 11,15 mm. Cac két qua nay cho thay, tép
t6i cia mAu ca toi Hai Duong c6 kich thudc 1on nhat, trong khi tép toi tir mau cu toi Ly Son c6
kich thudc bé nhat, thé hién ¢ cac chi tiéu vé trong luong tép, chiéu cao tép, dudng kinh tép va
kich thudc canh trong, canh ngoai.
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Hinh 2. Hinh thai cia mau ci téi Hai Duong
Trong nghién ciru trudc day, cac chi tieu hinh thai cac mau cu toi va tép toi trong tai mot sb
dja phuong khac ciing da dwoc khai thac [4]. Vi du, dudng kinh va trong luong cua ca toi trong
tai tinh Kastamonu (Thé Nhi Ky) dat 46,51 mm va 32,81 g [4]. Kich thudc, bao gém chiéu dai va
chiéu rong cua tép toi tir mau cu toi trong tai tinh Kastamonu (Thé Nhi Ky) dat lan luot 1a 27,24
va 14,46 mm, vai trong lugng trung binh caa tép toi dugc ghi nhan khoang 2,25 g [4].

3.2. Phan tich vé thanh phdan héa hec ciia cac mdu cii téi

Két qua phan tich dic tinh cua cu toi Ly Son va ca toi Khanh Hoa duoc thé hién ¢ Bang 2. Cu
thé, d6 am cua cu toi Ly Son dao dong tir 57,71 - 69,31% khdi lwong chat kho. Ham luong tro
tong s trong ca téi Ly Son c6 gid trj trung binh dat 2,01% khdi lugng chét khd, trong khi ham
luong tro khong tan trong axit dat 0,12% khéi lwong chat kho. Ham lwong cac hop chit luu
huynh hitu co bay hoi cia cu toi Ly Son dat khoang 0,17% khdi lwong chét kho. Tiép theo, gia tri
trung binh ctia ham lugng chat Chiét tan trong nudc lanh cua cu toi Ly Son 1a 73,25% khdi lwong
chat kho, trong khi ham lugng mudi trong cu toi Ly Son c6 gid tri trung binh dat khoang 569,55
mg/kg. Bén canh d6, ham luong mot sé nguyén td, dién hinh nhu K (357,30 mg/100g), Mg
(22,11 mg/100g), Mn (0,27 mg/100g), B (13,57 mg/100g), Mo (0,32 mg/100g), Zn (0,56
mg/100g). Bang cht y, ham luong allicin trong cu téi Ly Son ¢ gia tri trung binh dwoc ghi nhan
1a 96,82 mg/kg, trong khi polyphenol tong s6 dat khoang 0,21% khéi luong chat kho.

Bang 2. Cac thanh phan héa hoc cia mau ci téi Ly Son va cii téi Khanh Hoa

Cac chi tiu Téi Ly Son Téi Khanh Hoa
GTNN__ GTLN GTTB GTNN _ GTLN GTTB

Do 4m (% khbi luong chat kho) 57,71 69,31 62,76 +1,15 64,35 66,99 65,50 + 0,56
Tro téng s6 (% khdi lwong chat
kho) 1,41 2,70 2,01+013 1,94 2,58 2,25+0,11
Tro khéng tan trong axit (% khéi
lwgng chat kho) 0,04 0,18 0,12+0,01 0,02 0,13 0,08 + 0,02
Céc hop chét luu huynh hitu co
bay hoi (% khi lwong chit kho) 0,14 0,22 0,17+001 0,19 0,22 0,20 +0,08
Chit chiét tan trong nu6c lanh (%
khédi luong chit kho) 54,96 84,35 73254279 6572 75,31 70,77 £ 2,36
Allicin (mg/kg) 5426 133,10 96,82+7,68 98,75 123,04 106,98 3,63
Polyphenol tong s6 (% khéi luong
chét kho) 0,15 0,28 021001 0,17 0,24 0,20 +0,02
Ham lugng mubi (mg/kg) 486,66 67333  569,55+1359 566,67 656,67  601,33+17,34
K (mg/100g) 348,0 371,0 357,3+2,41 312,00 343,00 326,20 +5,25
Mg (mg/100g) 18,59 27,14 22114095 17,14 20,33 18,75 + 0,54
Mn (mg/100g) 0,16 0,36 027+0,02 0,20 0,39 0,25 + 0,04
B (mg/100g) 10,80 17,30 1357+0,71 9,60 13,00 11,34 £ 0,69
Mo (mg/100g) 0,20 0,50 0,32+£0,04 0,30 0,40 0,33 £0,03
Zn (mg/100g) 0,30 0,92 0,56 £0,07 0,49 0,72 0,59 £ 0,05

Ghi cht: GTNN: Gi4 tri nhé nhat, GTLN: Gia trj I6n nhat, GTTB: Gi4 tr; trung binh.

Phan tich dac tinh ly hoa cua cu toi Khanh Hoa cho thay, do am cua cu dat khoang 65,50%
khoi lugng chat kho. Ham lugng tro tong so6 va tro khong tan trong axit cua mau cu toi Khanh
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Hoa dat tir 1,94 - 2,58% khéi lugng chat khd va 0,02 - 0,13% khéi lugng chit khd. Tiép theo,
ham luong cac hop chat luu huynh hiru co bay hoi cua mau cu téi Khanh Hoa co gia tri trung
binh dat 0,20% khdi lwong chat khd, trong khi céc chat chiét tan trong nudc lanh dat 70,77% khéi
luong chat kho. Trong khi d6, ham lugng polyphenol tong sé va mudi trong mau ca toi Khanh
Hoa dat khoang 0,20% khdi luong chat kho va 601,33 mg/kg. Pang chu y, ham luong allicin
trong mau cu toi Khanh Hoa ¢ gia tri trung binh dat 106,98 mg/kg. Panh gia ham luong céc
nguyén t6 khoang va vi lugng cia mau ci toéi Khanh Hoa di chi ra rang, ham luong K, Mg, Mn,
B, Mo va Zn dat 326,20 mg/100g; 18,75 mg/100g; 0,25 mg/100g; 11,34 mg/100g; 0,33 mg/100g
va 0,59 mg/100g.
Bang 3. Cac thanh phdn hda hoc ciia mau ci téi Ninh Thugn va ci téi Hai Dirong

Cac chi titu Téi Ninh Thuan Téi Hai Duong
GTNN  GTLN GTTB GTNN GTLN GTTB

D6 am (% khdi lugng chit kho) 62,03 69,15 64,62 £ 1,26 65,70 69,73 67,76 +0,78
Tro tdng s6 (% khdi luong chat
kho) 2,13 2,96 2,49 +£0,11 2,37 3,21 2,80 £0,17
Tro khong tan trong axit (% khdi
luong chét kho) 0,05 0,12 0,07 £0,01 0,03 0,15 0,09 0,02
Céc hop chét luu huynh hiru co
bay hoi (% khéi lugng chit kho) 0,18 0,25 0,20 £0,01 0,22 0,26 0,25 +0,01
Chit chiét tan trong nudc lanh (%
khéi luong chat kho) 73,19 84,24 77,32 £2,09 74,49 81,98 78,38 +1,61
Allicin (mg/kg) 165,34 182,93 174,41 + 3,41 371,59 459,94 41161+178
Polyphenol tdng sb (% khéi lwgng
chit kho) 0,37 0,37 0,37 0,17 0,22 0,20+0,01
Ham luong mudi (mg/kg) 513,00 576,00 550,00 + 11,78 560,00 686,00 611,50 + 24,68
K (mg/1009) 396,00 455,00 422,70 + 13,16 329,00 364,00 343,30 + 7,65
Mg (mg/100g) 27,90 32,06 29,91 +£0,72 6,48 18,08 14,03 £1,97
Mn (mg/100g) 0,25 0,31 0,27 £0,01 0,08 0,24 0,18 £0,03
B (mg/100g) 8,10 16,80 1292+19 6,90 11,80 10,14 £ 0,95
Mo (mg/100g) 1,20 3,20 2,14+0,35 0,10 0,70 0,37 £0,14
Zn (mg/100g) 0,49 0,71 0,60 + 0,03 0,31 0,45 0,38 £ 0,03

Ghi chd: GTNN: Gi4 trj nhé nhat, GTLN: Gid trj I6n nhat, GTTB: Gi4 tr; trung binh.

Trong nghién ciu nay, mau cu téi Ninh Thuan c6 d6 am dat khoang 62,03 - 69,15% khdi
lwong chat kho (gia tri trung binh dat 64,62% khdi luong chét kho), trong khi ham lugng tro tong
s6 va tro khong tan trong axit dat tir 2,13 - 2,96% khdi lwong chat khd (gi4 tri trung binh dat
2,49% khéi luong chit khd) va 0,05 - 0,12% khdi luong chit kho (gia tri trung binh dat 0,07%
khdi lugng chat khé) (Bang 3). Tiép theo, cac hop chét luu huynh hitu co bay hoi va chét chiét
tan trong nudc lanh cé gia tri trung binh dat 0,20% khdi luong chit kho (ngudng xéc dinh tir 0,18
- 0,25% khéi lwong chat kho) va 77,32% khdi lugng chit kho (ngudng xac dinh tir 73,19 -
84,24% khdi lugng chét khd) (Bang 3). Ham lwong allicin tach chiét tir mau ca toi Ninh Thuan
dat khoang 165,34 - 182,93 mg/kg (gi& tri trung binh dat 174,41 mg/kg), trong khi polyphenol
tong s6 va ham lwong mudi trong mau dat khoang 0,37% khéi lugng chat khé va 550,00 mg/kg
(Bang 3). Ngoai ra, két qua danh gia cac thanh phan nguyén té khoang va vi lugng cho thiy, ham
luwgng K, Mg, Mn, B, Mo va Zn trong mau cu toi dat lan luot tir 396,00 - 455,00 mg/100g (gia tri
trung binh dat 422,70 mg/100g); 27,90 - 32,06 mg/100g (gia tri trung binh dat 29,91 mg/100g);
0,25 - 0,31 mg/100g (gia tri trung binh dat 0,27 mg/100g); 8,10 - 16,80 mg/100g (gia tri trung
binh dat 12,92 mg/100g); 1,20 - 3,20 mg/100g (gia tri trung binh dat 2,14 mg/100g) va 0,49 -
0,71 mg/100g (gia tri trung binh dat 0,60 mg/100g).

Phan tich c4c thanh phan trong mau ca toi Hai Duong cho thay do 4m cua cac mau dao dong
tir 65,70 - 69,73% khdi lugng chat kho (gié tri trung binh dat 67,76% khéi lugng chat khd) (Bang
3). Chi tiéu tro tong sé va tro khong tan trong axit ciia mau ci toi Hai Duong duoc ghi nhan tir
2,37 - 3,21% khéi lugng chat kho (gia tri trung binh dat 2,80% khéi luong chat khd) va 0,03 -
0,15% khéi lugng chat kho (gia tri trung binh dat 0,09% khéi luong chat khd). Tiép theo, gia tri
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trung binh cua cac hop chit Iuu huynh hitu co bay hoi trong miu ci téi Hai Duong dat 0,25%
khéi lugng chat kho, véi ngudng xac dinh tir 0,22 - 0,26% khdi lugng chat khé, trong khi cac
chat chiét tan trong nudc lanh trong mau ci chiém tir 74,49 - 81,98% khdi lugng chat kho (gia tri
trung binh dat 78,38% khdi lugng chat kho). Ham luong allicin trong mau cu t6i Hai Duong dat
tir 371,59 - 459,94 mg/kg (gia tri trung binh dat 411,61 mg/kg). Ham lugng polyphenol tong s6
c6 gia tri tir 0,17 - 0,22% khdi lugng chat khd (gid tri trung binh dat 0,20% khéi lugng chat khd),
trong khi ham lwong mudi trong mau cu dat 560,00 - 686,00 mg/kg (gia tri trung binh dat 611,50
mg/kg). Phén tich cac nguyén t6 khoang va vi luong cho thay, ham luong K, Mg, Mn, B, Mo va
Zn trong mau cu téi dat lan lugt tir 329,00 - 364,00 mg/100g (gia tri trung binh dat 343,30
mg/100g); 6,48 - 18,08 mg/100g (gia tri trung binh dat 14,03 mg/100g); 0,08 - 0,24 mg/100g (gia
tri trung binh dat 0,18 mg/100g); 6,90 - 11,80 mg/100g (gi& tri trung binh dat 10,14 mg/100g);
0,10 - 0,70 mg/100g (gia tri trung binh dat 0,37 mg/100g); 0,31 - 0,45 mg/100g (gia tri trung binh
dat 0,38 mg/100g) (Bang 3).

So sanh véi cac nghién ctru trude day, cac thanh phan hda hoc trong cu toi tai bon dia phuong
thé hién mot s khac biét co y nghia. Vi du, phan tich dac tinh hoa hoc cua cac mau cu toi trong
tai tinh Kastamonu (Thé Nhi Ky) cho thdy, ci c6 dd 4m trung binh dat 66,32% khdi lugng chét
khé, ham lugng tro tong sb dat khoang 2,3% khdi lwogng chat khé [4]. Ham luong caa cac nguyén
t6 khoéng, bao gém Al, B, Ba, Bi, Ca, Cr, Cu, Fe, K, Mg, Mn, Na, P va Zn duoc dinh luong
trong cac mau cu téi nay dat gia trj lan luot 1a 25,15; 17,63; 21,68; 1,41; 363,61; 18,35; 9,12;
52,91; 21378,84, 1056 15; 12,41; 532,78; 6009,37 va 27,42 ppm [4]. Trong khi do, lugng allicin
tach chiét tir cac mau toi trong theo phuong phap truyén thong tai Ttaly dat khoang 26,79 mg/g
[5]. Phan tich trén mau cu toi trdng hitu co tai Argentina cho thdy ham lugng allicin chi dat
khoang 4,5 mg/g [5]. Cac giéng toi nay co6 ham luong polyphenol dao dong tir 0,15 - 0,47% khdi
lugng chét kho [5].

Trong nghién ctru nay, ham luong tro khdng tan trong axit cua tat ca cac mau ci toi thu thap
tai Ly Son, Khanh Hoa, Ninh Thuin va Hai Duong déu thap hon 0,5% khéi lwong chit kho, dat
tuong ung 0,12; 0,08; 0,07 va 0,09% khdi lugng chat khd, thap hon so véi Tiéu chuan Viét Nam
TCVN 7809:2007 V& toi tay kho - Cac yéu cau [17]. Trong khi d6, d6 am cua cac mau cu toi dic
trung cho cac tinh déu thdp hon d6 4m cua Bang gid tri dinh dudng cia Bo Y té nim 2007 [18],
tuong ng 62,76% khéi lugng chat kho (toi Ly Son); 65,50% khdi lwong chat khd (toi Khanh
Hoa); 64,62% khdi lugng chat khd (toi Ninh Thuan) va 67,76% khéi luong chat khd (toi Hai
Duong). Ham luong céc chét chiét tan trong nudc lanh ciia mau ca toi ¢ bdn dia phuong dat
73,25% khdi lugng chit khd (toi Ly Son), 70,77% khdi luong chét kho (toi Khanh Hoa), 77,32%
khdi lwong chat khd (toi Ninh Thuan) va 78,38% khdi lugng chat khd (toi Hai Dwong), déu thap
hon so véi chi tiéu nay & cac mau toi Hy Lap [3].

4. Két luan

Nghién ctru nay da phan tich cho thiy c4c miu cu toi tai bon dia phuong co su da dang vé 10
ddc diém hinh thai cua cu toi va tép toi. Trong do, toi Hai Duwong c6 kich thudc 16n nhat, véi
trong lwong cu dat 19,92 g, chiéu cao va dudng kinh cu dat 35,98 va 36,78 mm, trong khi toi Ly
Son ¢6 kich thuéc bé nhat, véi trong luong cu dat 7,87 g, voi chiéu cao ca dat 26,22 mm va
duong kinh ca dat 24,95 mm. Phan tich hinh théi tép toi ciing cho két qua twong tu, tép toi Hai
Duong c6 kich thuéc 16n nhét, trong luong tép dat 1,71 g, chiéu cao tép dat 24,05 mm va duong
kinh tép dat 9,83 mm. Tép cua cu toi Ly Son c6 kich thudc bé nhét, vai trong luong tép dat 0,59
g, chiéu cao tép va duong kinh tép dat lan luot tir 20,15 va 6,32 mm. Ci toi ciia cac mau giéng
t6i ¢6 thanh phan héa hoc da dang. Mau cu toi Hai Duong va Ninh Thuan ¢6 ham luong allicin
cao, dat 411,61 va 174,41 mg/kg, trong khi ham luong allicin cia mau ci téi Ly Son va toi
Khanh Hoa tuong tu nhau, dat 62,76 va 65,50 mg/kg.

http://jst.tnu.edu.vn 315 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 229(01): 309 - 316

TAI LIEU THAM KHAO/ REFERENCES

[1] G. El-Saber Batiha, A. Magdy Beshbishy, H. A. Elewa, M. E. Abd El-Hack et al., "Chemical
constituents and pharmacological activities of garlic (Allium sativum L.): A review," Nutrients, vol. 12,
p. 872, 2020.

[2] P. Sunanta, V. Kontogiorgos, T. Pankasemsuk, K. Jantanasakulwong, P. Rachtanapun, P.
Seesuriyachan et al., "The nutritional value, bioactive availability and functional properties of garlic
and its related products during processing," Front Nutr, vol. 10, 2023, Art. no. 1142784.

[3] S. A. Petropoulos, A. Fernandes, G. Ntatsi, K. Petrotos, L. Barros, and I. Ferreira, "Nutritional value,
chemical characterization and bulb morphology of Greek garlic landraces,” Molecules, vol. 23, p. 319,
2018.

[4] H. Haciseferogullar, M. Ozcan, F. Demir, and S. Calisir, "Some nutritional and technological
properties of garlic (Allium sativum L.)," J Food Engineer, vol. 68, pp. 463-469, 2005.

[5] P. Wongsa, W. Spreer, P. Sruamsiri, and J. Mller, "Allicin and total phenolic content and antioxidant
activity in conventional and organic garlic," Acta Horticulturae, vol. 1125, pp. 129-136, 2016.

[6] T.B. Nguyen, Collection of plant species in Vietham, vol. 3. Agriculture Publisher, 2005.

[7]1 T.B. Nguyen, Collection of plant species in Vietnam, vol. 2. Agriculture Publisher, 2003.

[8] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 4889:1989 About Spice
- Sample collection," 1989.

[9] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 7040:2002 About Spice
- Calculation of humidity - Distillation method," 2002.

[10] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 7038:2002 About Spice
- Calculation of total ash,” 2002.

[11] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 5484:2002 About Spice
- Calculation of acid-insoluble ash,” 2002.

[12] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 9678:2013 About Dried
garlic - Calculation of volatile organic sulfur compounds,” 2013.

[13] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 4591:1988 About
Canned food - Method of estimation of salt content (sodium chloride)," 1988.

[14] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 5485:1991 About Spice
- Identification of water-soluble compounds,"” 1991.

[15] Ministry of Science and Technology of Vietnam, "Technical Standards TCVN 9745-1:2013 About Tea
- Identification of specific components in green tea and black tea - Part 1 - Total polypehnol in tea -
Calculation method based on Folin-Ciocalteu reagent,” 2005.

[16]S. Bose, B. Laha, and S. Banerjee, "Quantification of allicin by high performance liquid
chromatography-ultraviolet analysis with effect of post-ultrasonic sound and microwave radiation on
fresh garlic cloves,” Pharmacogn Mag, vol. 10, pp. S288-93, Apr 2014.

[17]Ministry of Science and Technology, Technical Standards TCVN 7809:2007 about Dried garlic -
Requirements, 2007.

[18] Ministry of Health of Vietnam, List of components in Vietnamese foods. Medicine Publisher, 2007.

http://jst.tnu.edu.vn 316 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

